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ABSTRACT

Traditionally, medicinal plants are collected from areas where they are wildly and naturally grown. Many
factors, however, have invited and  necessitated their cultivation  such as global phenomenon of desertification,
raised global temperature, excessive harvesting,  to count only few of the factors that threaten the existence
of such plants and that would lead, if left unattended, to their extinction. In researches, chemical fertilization
and plant hormonal applications were primarily tried to stimulate growth or to increase the medicinally active
ingredients in plant extracts. With the thrust and international interest in organic cultivation, researches in
growing of medicinal and aromatic plants have shifted to the use of organic supplementation instead. The
present paper; is intended to review some researches performed in Egypt to elaborate the benefits of organic
cultivation of medicinal plants compared to chemical and/ or hormonal treatment.
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Introduction

Medicinal and aromatic plants; are known to be
used by 80 % of global population for their
medicinal therapeutic effects as estimated by (WHO)
[1].  People around the world use between 50,000 to
80,000 flowering plants for medicinal purposes [2].
It was states that in the USA alone, at least 118 of
the top 150 prescription drugs are based on natural
sources, including plants (74%), fungi (18%), bacteria
(5%), and vertebrate species such as snakes and frogs
(3%) [2]. Many of these plants synthesize substances
that are useful to the maintenance of health in
humans and other animals. These include aromatic
substances, most of which are phenols or their
oxygen-substituted derivatives such as tannins. Others
contain alkaloids, glycosides, saponins, and many
secondary metabolites, of which at least 12,000 have
been isolated — a number estimated to be less than
10% of the total. Many of the herbs and spices used

by humans to season food yield useful medicinal
compounds[2,3].

Originally, these plants are known to grow
wildly and naturally. Unfortunately, many of these
plants are threatened by the hazard of extinction. The
Center for Biological Diversity reports that about
15,000 medicinal plants across the globe are at risk
from habitat destruction, overharvesting, and big
business. Not surprisingly, wild plant species used for
medicinal purposes are receiving ever increasing
attention from the scientific community and
commercial enterprises[4,5.

It is worth mentioning that the tradition of
agricultural treatments with compost of plant parts
and foliage, together with animal excreta has been
practiced in Egypt for thousands of years long before
the inception of the scientific approaches to
agricultural processes. Nowadays, intensive
cultivation on a relatively small agricultural area
corresponded with a traditionally high rate of
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pesticide and fertilizers are used. Problems with this
have been stimulating a rising interest in organic
production. Egypt has a well developed and still
rapidly growing organic sector. About 24‘548
hectares of land are under organic management,
accounting for 0.72 % of the country’s total
agricultural area. Organic production concentrates on
about 500 farming enterprises. Many of these farms
are ‘desert’ farms, using irrigation from the Nile
[6,7].

Contemporarily, Egyptian organic farmers grow
a variety of crops, including fruits, vegetables,
cereals, spices and medicinal plants.   Most of these
products are exported, primarily to Europe. Egypt is
also one of the few African countries that enjoy
domestic demand for a number of organic products.

II - Fertilizers:
 

Fertilizers are soil amendments applied to
promote plant growth; the main nutrients present in
fertilizer are nitrogen, phosphorus, and potassium
('macronutrients') and other nutrients ('micronutrients
and trace elements') are added in smaller amounts”.
The modern understanding of plant nutrition dates to
the 19th century. Management of soil fertility,
however, has been the pre-occupation of farmers for
thousands of years. Fertilizers are roughly broken up
between organic and inorganic fertilizer, with the
main difference between the two being sourcing, and
not necessarily differences in nutrient content.
Fertilizers is used in granular or liquid forms.
Finally, organic fertilizer is on the rise as people are
resorting to green environmental friendly products.

Organic fertilizers:

Organic fertilizers that include naturally
occurring organic materials are obtained from three
main sources. The first source is animal. Animal
sourced urea are suitable for application organic
agriculture, while pure synthetic forms of urea are
not.[8] Also, sewage sludge use in organic
agricultural operations  has been extremely limited
and rare due to toxic metal accumulation, among
other factors[9-10]. The second is plant source as
cover crops are also grown to enrich soil as a green
manure through nitrogen fixation from the
atmosphere;[12] as well as phosphorus (through
nutrient mobilization)[12] content of soils. While the
third is mineral source which is naturally mined
powdered limestone, mined rock phosphate and
sodium nitrate, are inorganic (in a chemical sense),
are energetically intensive to harvest, yet are
approved for usage in organic agriculture in minimal
amounts[13,14].

Organic fertilizers have been known to improve
the biodiversity[15,16] and may prove a large

depository for excess carbon dioxide.[17-19]It
increase the abundance of soil organisms by
providing organic matter and micronutrients for
organisms such as fungal mycorrhiza,[20] (which aid
plants in absorbing nutrients), and can drastically
reduce external inputs of pesticides, energy and
fertilizer, at the cost of decreased yield.[21]
Nevertheless they are   as effective as chemical
fertilizers over longer periods of use.[22]

Inorganic fertilizer:

Inorganic fertilizer is often synthesized using a
process which produces ammonia as the end product.
This ammonia is used as a feedstock for other
nitrogen fertilizers, such as anhydrous ammonium
nitrate and urea. Ammonia can be combined with
rock phosphate and potassium fertilizer to produce
compound fertilizer. The use of synthetic nitrogen
fertilizers has increased steadily in the last 50 years,
rising almost 20-fold to the current rate of 100
million tons of nitrogen per year [23]. The use of
phosphate fertilizers has also increased from 9
million tons per year in 1960 to 40 million tons per
year in 2000[24].

Choice of the type of fertilizers:

There is a big and continuous unsettled debate
concerning which type of fertilizer to use in growing
audible and medicinal plants in particular. Although
organic fertilizer usually contains fewer nutrients,
some people still prefer organic due to natural
ingredients. The use of organic fertilizer should be
considered as a part of a comprehensive system of
organic farming. Organic farming is defined as " the
form of agriculture that relies on crop rotation, green
manure, compost, biological pest control, organically
approved pesticide application and mechanical
cultivation to maintain soil productivity and control
pests, excluding or strictly limiting the use of
synthetic fertilizers and synthetic pesticides, plant
growth regulators, livestock antibiotics, food
additives, and genetically modified organisms":[25-
26].

Concise Review of research results:

Many medicinal and aromatic plants in Egypt
were subjected to different approaches of researches.
Many of these studies revealed that chemical
fertilizers have positively affected the growth of the
studied plants and, as well, upgraded the content of
active ingredients. Similarly did the organic fertilizers
at given rates of supplementation.
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Comparison between Organic and Chemical (Inorganic) fertilizers:
Aspect of comparison Organic (natural) Chemical(Inorganic-synthetic)
Cost Relatively low Relatively high particularly on long term
Ease of use Requires special training Readily known techniques
Composition Enriched organic matter—plant or animal, Synthetic chemicals and/or minerals.
Types Naturally occurring: Organic materials as manure, Synthetically prepared:Granular,

Liquid (immediate effect and wide coverage) (powder form), compost, seaweed, Mineral 
worm castings, deposits (e.g. saltpeter).

Nutrient content Lower (Not standardized) Higher (standardized)
Nutrient solubility Slow release Readily soluble
Nutrient release rate Lower Higher
Nitrogen burning of plants Do not happen Possible
Growth and yield Higher than unfertilized Higher than unfertilized or organically treated.
Fertility Low NPK ratio (14%) or less Very high NPK ratio(60%), suitable for the 

very unproductive soil.
Trace mineral depletion Do not happen Can occur if not added  to the formula
Biodiversity (Soil life) High Low

I- Chemical fertilization:

I-1: Fertilization of two varities of Salvia
officinalis L. with wuxal and phosphorus proved that,
wuxal had  no significant effect on plant height,
number of branches, fresh & dry weights, while
phosphorus  led to significant increment of these
parameters and the chemical contents  of the plant
extracts. The percentages of N, P, K, Zn, Mn, Fe
and Cu and the yield of the essential oil of the two
varieties showed an increase as a result of Wuxal
and phosphorus application depending on their levels
during the two growing seasons. In sage France the
major component in most cases was camphor
followed by alpha and beta-pinene then linalool and
alpha thujone. Alpha and beta pinene, alpha thujone
showed different responses due to treatments and
varieties. In sage Holland also camphor was the
major component followed by alpha pinene, alpha
thujone, linalool and camphene. [26]

I-2: Some radish cultivars were subjected to
fertilization with Zinc and various nitrogen sources.
Results showed marked increment in most growth
and chemical constituents over control plants. In
addition, they proved that zinc application improved
the effect of nitrogen fertilization [27].

I-3: Indole acetic acid, phenylalanine and
menthionine were used to find out their effects on
the growth, amino acids and alkaloids production of
periwinkle (Catharanthus roseus  Don) plant. The
research proved that treatments have positively
affected the growth and contents of alkaloids and
essential amino acids.[28]
 I-4: A study was conducted to investigate the
effect of some elements (B, Mo, Co and Pb) on
growth, productivity and quality of Cymbopogon
citratus L. Results of such a study revealed that
except for (Pb) elements produced positive effects on
total carbohydrate content, row protein,
photosynthetic substances, and volatile oil. On the
other hand, lead – particularly at high concentrations
- has lowered these chemical constituents. [29]

I-5:Foliar application of chemical plant
supplements (Amco-Better and Mofcal) to three
newly introduced species of Mentha species; M.

aquatica, M. pulegium and M. sauveolens  revealed
that this sort of treatment had significantly improved
the growth and oil content of plants. [30]

I-6: The effect of two different foliar suppliments
to Ruta graveolens L. were examined at different
concentrations. The research included the application
of basal dose of  of NPK “and Nervanaid 13% as a
source of Fe, Mn, and zinc at two levels of 50 and
100 ppm. sprayed twice (30 and 45 days after
sowing).The results proved that both concentrations
were effective, while foliar spray with 100 ppm. Fe
was more effective in promoting vegetative growth
characters Similarly, highest uptake of potassium and
zinc percentage, while highest mean values of
nitrogen and Mn uptake took place with application
of 100ppm. Zn. Essential oil yield of herb and
flowers gave higher significant values with 100 ppm.
Fe.[31]

II-Researches on organic fertilization:

II-1 - Growing of eight medicinal plants under
organic farming conditions was carried out to study
its effect on the growth, phenolic compounds and
antioxidant activity. The research included marigold
(Calendula officinalis), dragonhead (Dracocephalum
moldavica L.), fennel (Foeniculum vulgare), plantago
(Plantago afra L.), clary (a), sage (Salvia viridis),
sideritis (Sideritis m), and milk thistle(Silybun
marianum). The research recommended further
studies to be carried out to strengthen and refine the
positive results documented by this study.[32]

II-2; Results of application of increasing levels
of compost fertilizer to Sideritis montana L.  led to
significant increase of the vegetative growth
characters and yield components with corresponding
increase in the major component content of essential
oil.

Twenty four components were identified in the
essential oil that constituted about 91.84% of the oil.
The main constituents of Sideritis montana L. were
germacrene-D (36.55% - 37.95%), B-caryophyllene
(12.85% - 15.61%) and bicyclogermacrene (11.89% -
13.76%) [33].
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II-3: The study on cultivation of three Mentha
species recently imported from France with compost
addition revealed that compost markedly improved
the productivity of the three species. The
improvement of growth and chemical constituents
increased as the level of compost has increased.The
obtained results shown that, under the Egyptian
conditions M. sauveolens was the most promising
than the other two species M. aquatica, and M.
pulegium concerning vegetative and chemical
constituent's content. Using organic fertilizer as
compost, at high levels (7.0 ton /fed) resulted in the
highest improvement of growth, yield and chemical
constituents of the three species [34]. 

II-4: The concentration of N, P and K (%) in
different Dragonhead (Dracocephalum moldavica
L,)plant tissues showed a remarkable increase with
different levels of organic fertilizers. Compost levels
were effective on total carbohydrate content (%)
compared with farmyard manure (FYM) levels. The
lowest levels of both fertilizers produced the
maximum accumulation of total soluble sugars in
different organs of plants. Photosynthetic pigments
were not significantly affected in general, by
application of different levels of compost or FYM.
[35].

II-5: Two experiments were conducted to
investigate the response of Dracocephalum moldavica
L. (dragonhead) to various plant densities and
compost applications. Compost levels had a
promoting influence on most of vegetative growth
parameters and accelerated essential oil accumulation
and chemical constituents including total carbohydrate
and photosynthetic pigments content [36].

II-6: The influence of different types of organic
fertilizers on growth, yield and oil constituents of
thyme (Thymus vulgaris) plants was studied. Results
revealed that 20m compost/ fed combined with 10 L/
fed of compost tea and /or (feldspar, rock phosphate
at the level of 150 kg/ fed were superior in most
cases of growth characters, yield and oil percentage.
The main components of thyme plants were thymol,
-cymene and myrecene. The highest value of
Oxygenated compounds (59.90%) was obtained from
plants received compost 20L.fed + rock phosphate
150 kg/ fed compared with control treatment
(54.21%) [37].

III-Researches on mixed fertilization:

The mixed (concomitant) use of organic and
chemical fertilizers at lower doses of each have
improved the growth and quality of many herbs and
medicinal plants  of the cited results the following
could be mentioned:

III-1: An experiment was conducted to
investigate the possibility of organic and bio-
fertilizers utilization instead of mineral fertilizers and

the subsequent effects on vegetative growth, yielding,
volatile and crude oils as well as the secondary
metabolites on fennel plants (Foeniculum vulgare L.).
The obtained results indicated that vegetative growth,
yield, essential oil and crude oil were augmented
when application of different mineral and organic
fertilizers. The interaction between recommended
NPK x bio-fertilizer treatment and the combined of
40 m organic manure and bio-fertilizer treatment
were the most effective. It has been concluded that
organic fertilization gave similar fennel fruit oil
quality as observed after chemical fertilization. On
the other hand, the differences in the composition of
the oil from different plant parts are larger than the
differences in the composition of the oil from plants
grown on the two different clay loam and sandy soil
types. [38]

III-2: The supplementation of Tagetes erecta L
plant with organic compost either alone or combined
with foliar application of zinc and / or / iron have
increased the vegetative growth and augmented the
production of the herb, flowers and oil content.
Similarly, the combined treatments raised plant
content of N, P, K, Zn, Mn, and Fe in addition to
carotinoids and carbohydrates. [39]

III-3: Results of application of dry yeast,
thiamine and biotin to black cumin (Nigella sativa
L.) proved that  the pronounced increments in
vegetative growth, seed index and yield as well as
fixed oil, essential oil, fatty acids, protein and N, P
and K percentages were obtained from the combined
treatment of 2gm/L dry yeast  and  thiamine  at 20
ppm.  as  foliar  application. On the other hand
unsaponifiable matters, alkaloids and total soluble
sugars percentages were decreased in seeds of treated
plants. The obtained results cleared the beneficial
effect of treatments with the superiority of yeast at
2gm/L combined with 20 ppm thiamine in increasing
Nigella sativa seed yield with good quality. [40]

III-4: The response of Anethum graveolens to
bio- fertilizers, nitrogen fertilizers and their
interaction was evaluated. Also the role of
inoculation with Rhizobacterin and Microbein in
saving nitrogen was studied. Results showed that bio-
fertilizers or nitrogen and their interaction increased
all measured characters.  The combined treatments
resulted in significant increments in essential oil
percentages and content in fresh herb during
vegetative stage in both seasons.  In the flowering
stage application of nitrogen singly or collectively
with bio-fertilizer significantly increased the essential
oil percentage in herb (umbels and leaves + stems).
[41] 

III-5: Results of a research on the yield and
quality of Hyocyamus muticus L. in relation to some
mixed fertilizer treatments indicated that application
of compost, organic manure (chicken manure) either
alone or in combination with NPK, were positively



398Adv. Environ. Biol., 5(2): 394-400, 2011

affected on N, P, K content of Hyoscyamus muticus
plants. The promotive effect of this character by low
compost and mineral level may be due to the
important role of  nitrogen in metabolic processes
like photosynthesis and carbohydrates synthesis. [42]

III-6:  In a trial to investigate the influence of
yeast, EM and Azotobacter NPK   on vegetative
growth, flowers yield, oil production and oil
constituents, phenolic compounds and antioxidant
activity in rue (Ruta graveolens L.). The obtained
results revealed that fertilization treatments
significantly stimulated most of the studied characters
compared to the control. Yeast combined with half
dose of NPK significantly resulted the highest values
of plant height, fresh and dry weight of herb and
flowers per  plant and feddan, oil percent and oil
yield of herb and flowers. Yeast combined with NPK
gave the highest antioxidant activity at 100 µl
extractions in both herb and flowers, while compost
plus NPK and azotobacter plus NPK led to the
highest antioxidant activity in herb and flowers,
respectively at 150 or 200 µl extractions. EM + NPK
gave the highest percentage of rutin or cumarin in
rue leaves the yeast combined with NPK treatment
produced the largest production of the two
compounds/ plant, as compared to other fertilizer
treatments, [43]

III-7:Comparative Study of organic and mineral
fertilization on Plantago arenaria  plant was
conducted to determine the effect of three levels of
compost tea (100, 200 and 300 ml/L compost)and
two levels of mineral (100:100:50 and 200:200:50
NPK) or their combinations on yield and chemical
constituents. The various fertilization levels caused
significant promotion for herb fresh and dry weight,
mucilage content as well as P, K, Fe, Cu, Zn and
Mn. Highest level of organic and mineral fertilizers
increased significantly   total carbohydrates content.
The substituted` part of the mineral fertilizer with
organic manure gave in general more beneficial
effect. The findings of the research recommend the
application of ½ (NPK at 100:100:50) with 300 ml/L
compost tea to obtain the good production of yield
with high active substance of Plantago arenaria
plant[44].

VI - Conclusion:

The success of  organic cultivation of herbs
would be established when the following conditions
are noticed: 1) selecting and establishing suitable
varieties, 2) adapting equipment and facilities to
accommodate herb production, 3) successfully
demonstrating commercial production of selected
herbs under local conditions, and 4) identifying a
bulk market.[45]

Of the main problems working against the wide-
scale application of organic farming of medicinal

plants and herbs, it is reported that this application is
expensive to start, and that it requires very strict
implementation of a comprehensive system. The
system requires promoting soil health, proper choice
of cultivars, and manipulation of time of cultivation
or/and harvesting.[46]

To conclude, Organic growing of medicinal and
aromatic plants, should not be seen as an objective
by itself, but as a mean to improve Global
environment, land and particularly mankind health.
As each type of fertilizers  has its advantages and
disadvantages, as every type of plant species has its
nutritional requirements, and as there are  differences
in soil composition; so it is wise to conclude that
Decision to use either type or both types must be
made according to proven results of researches i.e.
evidence based decision; despite the difficulties and
complexities of Organic production of medicinal and
aromatic plants, yet, the objective and its fulfillment
are worth the efforts.

VII - Recommendations:

1- To institute a multidisciplinary scientific
research committee and research teams with a
mission of planning, directing, and refining further
researches, and approaches   on the study of
medicinal plant.

2- To secure participation of NGOs and major
users of these plants (pharmaceutical industries -
traders) in funding of the expensive researches. 

3- To initiate a complete database of the results
of previous researches, and securing their availability
(free of charge) to researchers to encourage junior
researchers to gain more knowledge about the
previous and on-going researches.

4- Setting of a comprehensive program that
include every possible effort pertaining to the
preservation and enhancing the production of high
quality medicinal and aromatic plants; the plan would
include preservation, supplementation, cultivation,
evaluation and publication.

5- The use of a mix of both types of fertilizers
is recommended on condition that it should be
tailored on basis of: 1) The type and species of
plant, 2) The type of soil and its fertility, 3) The
environment. This will avoid the disadvantages and
augment the advantages of both organic and
inorganic fertilizers.
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